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Fault Diagnosis of Reciprocating Pump Vibration Signal Based on Wavelet Analysis

GUO Pan', SHI Hongwei', PEI Junfeng®, WANG Hongyan'
(1. School of Chemistry and Chemical Engineering, Suzhou University, Suzhou, Anhui 234000, China;
2. School of Mechanical Engineering, Changzhou University, Changzhou, Jiangsu 213016, China)

Abstract: To increase the speed and accuracy of fault diagnosis of reciprocating pumps, we propose an approach to
the treatment of the vibration signals through wavelet threshold analysis. Through this analysis, we can effectively rid
of fault—irrelevant vibration information of the reciprocating pump signals, and then further extract the normalized
energy of the vibration signals and use it as the eigenvalue. We make an integrated analysis of the eigenvalue and the
wavelet packet energy decomposition diagram, and use PNN to identify the fault modes of the reciprocating pump
valve through collected and processed signals. Through experimental analysis, we conclude that wavelet threshold
analysis combined with PNN pattern recognition can greatly improve the efficiency of fault diagnosis and save the
cost of use and maintenance of reciprocating pumps.

Keywords: reciprocating pump; wavelet analysis; fault diagnosis; PNN
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